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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
07/19/2007 has been entered. 

Claims 53-78 and 87 are pending and have been examined on the merits. 

Response to Arguments 

Applicant's arguments filed 07/19/2007 have been fully considered but they are 
not persuasive. 

Applicant argues that in Mizuno et al, the polymeric material applied directly to a 
lesion, i.e., the first layer, does not contain cells as required by newly amended claim 
53. 

This is not found persuasive because claim 53 contains the transitional phrase 
"comprising", which is open-claim language. It is held "the transitional phrases 
"comprising", "consisting essentially of and "consisting of define the scope of a claim 
with respect to what unrecited additional components or steps, if any, are excluded from 
the scope of the claim. The transitional term "comprising", which is synonymous with 
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"including," "containing," or "characterized by," is inclusive or open-ended and does not 
exclude additional, unrecited elements or method steps. See, e.g., Invitrogen Corp. v. 
Biocrest Mfg., L.P., 327 F.3d 1364, 1368, 66 USPQ2d 1631, 1634 (Fed. Cir, 2003). The 
transition "comprising" in a method claim indicates that the claim is open-ended and 
allows for additional step" (MPEP § 21 1 1 .03 [R-2] Transitional Phrases). Therefore, the 
inclusion of a polymer layer prior to the step of providing a polymerizable mixture of 
cells does not prevent the method of Mizuno et al from anticipating Applicant's invention 
as claimed. Applicant's invention as claimed does not require that the first layer be 
applied directly to a lesion, only that the polymerizable mixtures be placed in a tissue 
space. Applicant broadly defines the term "space" (page 22 para 98), as used to 
describe the location of where hydrogels are formed and may include a cavity surgically 
formed in tissue or a naturally existing cavity in tissue that can be surgically accessed 
(i.e. a joint- space or joint defect). Since Mizuno et al is applying the polymerizable 
mixtures in a lesion below the articulating surface of the joint (column 13), Mizuno et al's 
method is applied to a tissue space and meets the limitations of Applicant's invention as 
claimed. 

Applicant argues that the Mizuno et al reference teaches away from the present 
invention. Applicant asserts that because Mizuno et al include a protective layer over 
the cell-seeded layer, that the cell-seeded layer is not in direct contact with the native 
tissue of the recipient. Applicant asserts that Applicant's invention is in contrast to this 
because the polymerizable mixture is applied directly to a tissue space and thus Mizuno 
et al teach away from Applicant's method as claimed. 
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This is not found persuasive because Applicant's invention as claimed does not 
require direct contact with the native tissue, only that it be placed in a tissue space 
(cavity). Applicant's invention as claimed does not require that other polymerizable 
mixtures or layers be excluded from the tissue space and therefore Mizuno et al does 
not teach away from the claimed method. 

Applicant argues that secondary references Langer et al and Anseth et al are 
further removed from the claimed method as is evident by including those references in 
rejecting aspects of Applicant's dependent claims. Applicant asserts that neither Langer 
et al nor Anseth et al teach or suggest a method wherein the first polymerizable mixture 
comprises cells. 

In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). The references of Langer et al and Anseth et al are included in the obviousness 
rejection to show that those modifications to tissue- repair methods (such as those, 
claimed by Applicant) are known in the prior art to have certain advantages that would 
make them desirable and applicable to the method of Mizuno et al. 

Applicant argues that there is no motivation in the applied references which 
suggest modifying the disclosed methods to include Applicant's claimed method 
wherein the first polymerizable mixture comprises cells. 
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This is not found persuasive for several reasons. First; Mizuno et al repeatedly 
states that the reference method is not to be limited to specifically disclosed 
embodiments (column 2). and that the multilayered design may be fabricated into a 
variety of forms (column 9). Second, Mizuno et al specifically suggests wherein the 
integration layer (the layer put into direct contact with the tissue to be repaired or first 
applied) may also include cells and growth factors if needed (column 23 lines 20-25). 
Third, Mizuno et al specifically teaches that the production of tissues that substantially 
reproduce the anatomy and physiology of native tissue is desired and this would include 
tissue constructs wherein the first polymerizable mixture comprises cells (as taught by 
Sah et al and discussed below). Clearly it would have been a matter of routine 
optimization and experimentation to include cells in the first layer of the tissue construct, 
the artisan of ordinary skill motivated to achieve an engineered construct that mimics 
the architecture found in vivo as well as one that performs the best for the individual 
patient. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
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only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 53, 61, 62, 63 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Mizuno et al (US 6,949,252 B2). 

New claim 53 is now drawn to a method of producing a multi-layered tissue 
construct in vivo comprising: providing a first polymerizable mixture; providing a second 
polymerizable mixture; wherein the first polymerizable mixture comprises cells; placing 
a volume of the first mixture in the tissue space, then crosslinking the first mixture until 
forming an at least partially gelled first layer; and placing a volume of the second 
mixture in the tissue space, then crosslinking the second mixture until the second 
mixture is at least partially gelled to form a second layer. Dependent claims include the 
types of cells used, addition of bioactive substances, and an additional step of adding a 
suspension of cells to a surface of the partially gelled first layer before the step of 
placing the second polymerizable mixture in the tissue space. 

Mizuno teaches compositions and methods for preparing tissues and tissue 
constructs which include multi-layered systems comprising at least two layers (column 9 
line 67). The process of placing polymer material in a lesion (in vivo) and, without 
waiting for it to fully polymerize, then placing neo-cartilage (chondrocyte seeded matrix) 
into position that is held in place by the first polymer, then applying a second polymer in 
a form that rapidly polymerizes (column 13 lines 40-50) is taught and shows in vivo 
production of a multi-layered tissue construct. This method anticipates Applicant's 
method as claimed. 
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Cells are present in at least one layer of the construct but may be also be present 
in three layers and may include three cell types (column 22 line 10- 32). The cellular 
layers are formed from a polymerizable mixture that forms a hydrogel by crosslinking 
(column 1 1 line 50- column 12 line 8). The addition of growth factors to the first and 
second layer is taught (column 10 line 5). The use of autologous cells is taught (column 
25 lines 36-37) as well as chondrocytes (column 2 line 40). 

Therefore the teaching of Mizuno et al anticipates Applicant's invention as 
claimed. 



Claim Rejections - 35 USC § 103 

. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. m 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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Claims 54-60, 64-78, and 87 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mizuno et al (US 6,949,252 B2) as applied to claims 53, 61, 62, 63, 
above, and further in view of Sah et al (US 2003/0077821), Langer et al (US 6,244,893 
B1) and Anseth et al (Journal of Controlled Release 2002). 

New claim 66 is now drawn to a method of producing a multi-layered tissue 
construct in vivo comprising: providing a first polymerizable mixture; providing a second 
polymerizable mixture; providing. a third polymerizable mixture; wherein the first, 
polymerizable mixture comprises cells, and at least one of the second and third 
polymerizable mixtures comprises cells; placing a volume of the first mixture in the 
tissue space, then crosslinking the first mixture until forming an at least partially gelled 
first layer; and placing a volume of the second mixture in the tissue space, then 
crosslinking the second mixture until the second mixture is at least partially gelled to 
form a second layer; repeating with the third mixture to form a third layer. Dependent 
claims include the types of cells used, addition of bioactive substances and the 
formation of the layers. 

Mizuno teaches compositions and methods for preparing tissues and tissue 
constructs which include multi-layered systems comprising at least two layers (column 9 
line 67). Cells are present in at least one layer of the construct but may be also be 
present in three layers and may include three cell types (column 22 line 10- 32). The 
cellular. layers are formed from a polymerizable mixture that forms a hydrogel by 
crosslinking (column 11 line 50- column 12 line 8). The addition of growth factors to the 
first and second layer is taught (column 10 line 5). The use of autologous cells is taught 
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(column 25 lines 36-37) as well as chondrocytes (column 2 line 40). Mizuno teaches 
using ultraviolet radiation to crosslink the polymerizable mixture (column 12 line 6). The 
process of placing polymer material in a lesion and, without waiting for it to fully 
polymerize, then placing neo-cartilage (chondrocyte seeded matrix) into position that is 
held in place by the first polymer, then applying a second polymer in a form that rapidly 
polymerizes (column 13 lines 40-50) is taught and shows in vivo production. Mizuno 
also suggests that cells and growth factors may be included in the integration layer 
(layer closest to the tissue) of the construct if needed (column 23 lines 20-25). 
Production of a tissue that substantially reproduces the anatomy and physiology of 
native tissue is taught to be desirable (column 9 lines 52-60). 

Mizuno does not specifically teach producing the construct with a photoinitiator, 
mixing the polymer with second or third cells for in vivo formation of the construct or 
additionally crosslinking to form an integrated multi-layered matrix. 

Sah et al teaches methods of forming engineered stratified cartilage tissue and 
states that "supplying cells with proper zonal phenotype to their respective zones in 
engineered tissue can reduce the time of tissue maturation by reducing the need for 
cellular migration and/or differentiation in the tissue" (page 11 para 96). An engineered 
construct with stratification that mimics native cartilage is taught to-be particularly useful 
for repair of cartilage defects (page 11 para 97). Sah et al includes chondrogenic cells 
in each layer of the engineered construct (page 11, claim 1) as well as additional cells in 
the first layer (page 3 para 29) and teaches that additional layers are not to be added 
until the current layer coalesces (page 9 para 82) 
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Langer teaches compositions for tissue engineering using photocrosslinkable 
polymeric hydrogels and photoinitiators with exposure to UV light for covalent 
crosslinking a polymer-cell suspension for formation of new tissue following injection (in 
vivo formation) (column 2). The polymer compositions can consist solely of covalently 
crosslinkable polymers in combination with an effective but non-toxic photoinitiator to 
allow for crosslinking using radiation provided by an external source and having cells 
suspended therein (column 3 line 44-line 50). Autologous cells are taught to be the most 
preferred (column 8 line 54). Chondrocytes and mesenchymal stem cells are taught to 
be used for the tissue construct as well (column 19 line 15-column 20 line 4). 
Modifications and variations are intended for the described method (column 17 lines 20- 
25). 

Anseth teaches medical applications benefit from the ability to fabricate polymers 
in situ such as adhesion of the polymer to surrounding tissue is generally significantly 
improved because of intimate contact of the polymer with the tissue during formation 
and the resulting mechanical interlocking that can arise from surface microroughness. In 
addition, the invasiveness of some surgical techniques is minimized as liquid solutions 
are easily introduced through needle injections and can be photocured with fiber optic 
cables using arthroscopic techniques (page 200 column 1). Photoinitiated 
polymerizations overcome many limitations of in situ polymerization since the initiation 
does not require elevated temperatures, and the polymerization rate is sufficiently rapid, 
occurring over a short time period, which allows the system to overcome oxygen 
inhibition and moisture effects (page 200 column 1). In tissue cartilage engineering, 
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photopolymerization provides many benefits including rapid polymerization times under 
physiological conditions with temporal and spatial control over the polymerization. In situ 
forming hydrogels are attractive for their high water content and tissue-like elastic 
properties (page 207, column 1). 

One of ordinary skill in the art would have been motivated to include a 
photopolymerizable polymer and a photoinitiator in the method of Mizuno because 
Langer and Anseth teach that they are suitable for polymerizing encapsulated cells in 
the repair of cartilaginous tissue and Mizuno is also teaching cartilage repair. One of 
ordinary skill in the art would have had a reasonable expectation of success because 
Mizuno suggests the use of chemicals and radiation for solidifying the cellular support 
matrix (column 12). 

One of ordinary skill in the art would have been motivated to mix the polymer with 
second or third cells for in vivo formation of the construct or additionally crosslinking to 
form an integrated multi-layered matrix because Anseth teaches the advantages of in 
situ (and inherently in vivo) formation of an engineered tissue construct. Additional 
motivation to provide a layered construct that contains cells in each layer polymerized 
separately is provided by Sah et al since "supplying cells with proper zonal phenotype to 
their respective zones in engineered tissue can reduce the time of tissue maturation by 
reducing the need for cellular migration and/or differentiation in the tissue". One of 
ordinary skill in the art would have had a reasonable expectation of success because 
Mizuno does teach at least one embodiment with in vivo formation of the tissue 
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construct and the prior art references teach that methods using hydrogels for tissue 
engineering and photopolymerization are successful in the repair of cartilaginous tissue. 

Therefore, the combined teachings of Mizuno, Sah, Langer and Anseth render 
obvious Applicant's invention as claimed. 



Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Laura Schuberg whose telephone number is 571-272- 
3347, The examiner can normally be reached on Mon-Fri 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jon Weber can be reached on 571-272-0925. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the' status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571^72/hOOC 
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